Enzyme profiles of oral Treponema species were determined by using RapID-ANA (Innovative Diagnostic System, Atlanta, Ga.), a 4-h test system which detects 18 enzymatic reactions, including aminopeptidases and glycosidases. Seventy-two clinical isolates of Treponema denticola, four reference strains of T. denticola (ATCC 35404, ATCC 35405, ATCC 33520, and ATCC 33521), one strain of T. vincentii (ATCC 35580), and two strains of T. socranskii subspecies (T. socranskii subsp. buccale ATCC 35534 and T. socranskii subsp. socranskii ATCC 35536) were used in this study. All T. denticola strains produced indole and a variety of aminopeptidases and glycosidases. These organisms could be differentiated into two groups on the basis of tetrazolium reductase and serine, phenylalanine, and glycine aminopeptidase activities. T. vincentii produced N-acetylglucosaminidase and arginine aminopeptidase, which facilitated the differentiation of this organism from T. socranski subspecies and the T. denticola group. T. socranskii subspecies gave positive reactions for alkaline phosphatase only. These findings suggest that the RapID-ANA system is useful for enzymatic characterization and differentiation of oral spirochetes.
Along with other bacterial species, spirochetes have been implicated as periodontopathic organisms involved in periodontal diseases (7, 8) . Owing to their slow growth and difficulties in the isolation and maintenance of the viability of these organisms, they have not been extensively studied. Conventional methods for their characterization are timeconsuming and costly.
In the past few years, commercially developed enzyme assays, such as API-ZYM, the Minitek system, and the RapID-ANA system (Innovative Diagnostic System, Atlanta, Ga.), have been used for the rapid characterization of clinically important and fastidious organisms (2, 3, 5, 6, 9, 12, 13) . In the present study, the RapID-ANA system, a 4-h test system which detects 18 enzyme activities (Table 1) (Table 2) ; all other enzymatic reactions were negative for the two strains tested. T. vincentii ATCC 35580 gave positive reactions for arginine aminopeptidase, Nacetylglucosaminidase, and tryptophanase. All T. denticola strains were most active among the treponemes studied ( Table 1) . Comparison of enzyme profiles of reference and clinical strains of T. denticola revealed that most of the latter did not yield positive reactions for alkaline phosphatase, tetrazolium reductase, and glycine and serine aminopeptidases. Fifty percent of the clinical isolates were negative for phenylalanine aminopeptidase activity. None of the clinical strains of T. denticola showed leucylglycine aminopeptidase activity. Among the reference strains of T. denticola, 50% of the enzymatic reactions detectable in the RapID-ANA system were positive for all the strains. However, these strains differed in regard to alkaline phosphatase, 3-glucosidase, a-galactosidase, and leucylglycine aminopeptidase activities.
The results of the present study clearly suggest that the T. denticola strains could be placed into two groups on the basis of the following enzymatic reactions, as shown in Table 2 : tetrazolium reductase and phenylalanine, serine, and glycine aminopeptidases. The reference strains of T. denticola were included in group 1. The T. vincentii and T. socranskii reference cultures had enzyme activity profiles distinct from those of each other and from those of the T. denticola strains (Table 2) . Therefore, the enzymatic reactions shown in Table 2 can serve as a practical enzyme profile scheme for the rapid screening and identification of the spirochetes to the species level in the laboratory. We found that the enzymatic reactions of these organisms were consistent and reproducible in this test system.
Knowledge of the enzymatic activities of oral spirochetes is useful since it facilitates the identification of these organisms. From the physiological and biochemical standpoints, it provides some insight as to the capabilities of the organisms to degrade various substrates which might serve as nutrients for themselves or other microbes found in the oral environment. Since spirochetes are associated with periodontal disease (7) and acute necrotizing ulcerative gingivitis (8) and invade the tissues (1, 10) , the study of these enzymes in greater depth may open new avenues for understanding the virulence of these organisms in such infections.
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